proportion of infants exclusively breastfed to 6 months of age falls short of recommended levels. Findings of the 2010/2011 Multiple Indicator Demographic and Health Survey indicate that the proportion of Iranian children exclusively breastfed to 6 months was 53.1% in total, and 27.8% and 62.8% in the urban and rural areas, respectively. 9 While global exclusive breastfeeding measures appear to be stable, 1, 11 infant formula sales are increasing rapidly, particularly in upper-middle income countries such as Iran where the consumption of formula increased by 53.6% between 2008 and 2013, with continued growth in sales projected. 12 The care and support that a woman receives in hospital can directly affect her ability to successfully breastfeed, and there is convincing evidence that implementation of the WHO/UNICEF 10 Steps to Successful Breastfeeding, which underpin the Baby-Friendly Hospital Initiative (BFHI), 13 results in improved breastfeeding outcomes, including breastfeeding exclusivity. [14] [15] [16] While Iran was an early adopter of the BFHI, 17 and roughly six in every 10 children are born in a Baby-Friendly hospital, 18 Step 4 "Facilitate immediate and uninterrupted skin-to-skin contact and support mothers to initiate breastfeeding as soon as possible after birth" and
Step 6 "Do not provide breastfed newborns any food or fluids other than breastmilk, unless medically indicated," are not routinely practiced in maternity hospitals in Iran. 19 Recent studies have reported a high incidence of delayed breastfeeding and widespread in-hospital use of formula in Iran 19, 20 and other Middle Eastern countries. 6, [21] [22] [23] [24] [25] To improve adherence to the BFHI 10 Steps, to extend exclusive breastfeeding, an understanding of the barriers to implementing these steps in Iranian hospitals is needed. The purpose of this study therefore was to report the prevalence and determinants of three in-hospital feeding practices related to BFHI Steps 4 and 6, namely delayed initiation of breastfeeding, provision of traditional prelacteal foods, and use of infant formula in hospital, in maternity hospitals in Shiraz, Iran.
| METHODS

| Study population and setting
The data were collected in a prospective cohort study of Iranian mothers conducted from June 2014 through March 2015 in Shiraz, in southwest Iran. Recruitment procedures have been reported in detail previously, 26 but in brief mothers were recruited, usually within 48 hours of delivery, from three public maternity and two private hospitals. Between them, the public hospitals are responsible for delivering the majority (88%) of infants in Shiraz. Recruitment from each hospital was proportionate to the number of infants delivered by the hospital in the preceding year, and all but one small private hospital were designated as BFHI. Mothers who were 18 years or older, with a healthy, full term (≥37 weeks) baby weighing 2500 g or more, were eligible to participate. Ineligibility criteria included mothers who were not Iranian or living in Shiraz, too ill to answer the questions, or whose infants were admitted to the neonatal intensive care unit (NICU) for more than 72 hours.
| Data collection
Mothers were followed at 1, 3, 4, and 6 months postpartum when they attended their local Maternal Child Health clinics for routine infant visits and postpartum care. Data for this study were collected via interviewer-administered questionnaires or extracted with permission from the participant's medical record (fasting blood glucose, prepregnancy weight and height). The baseline questionnaire collected information on a variety of sociodemographic and biomedical variables reported in the literature to be associated with the initiation and duration of breastfeeding. 13, 27, 28 In addition, mothers were asked a variety of infant feeding-related questions, including how long after delivery they had put their infant to their breast, what their infant's first feed had been, and if their infant had received formula at any time during their hospital stay. The three in-hospital feeding practices investigated as outcomes in this study are the incidence of delayed initiation of breastfeeding, which for the purposes of this analysis was defined as more than 1 hour after birth, 29 the introduction of traditional prelacteal foods, and the use of formula in hospital. A traditional prelacteal food was considered to be any food or beverage (eg, herbal tea, butter) other than breastmilk, formula, or glucose water, given to the newborn after birth before initiating breastfeeding. Explanatory variables investigated as potential determinants of in-hospital feeding practices included: maternal age, education, prepregnancy employment status, parity, prepregnancy body mass index (BMI), diagnosis of gestational diabetes or prepregnancy diabetes (fasting plasma glucose ≥92 mg/dL) based on WHO diagnostic criteria, 30 method of delivery, infant characteristics (including, sex, birthweight, and admission to NICU), and hospital practices (including attendance at antenatal class, skin-to-skin contact, and receiving breastfeeding assistance/instruction on the postpartum ward).
| Data analysis
Preliminary analysis revealed that few infants were admitted to the NICU (n = 18), and these subjects were excluded from logistic regression analyses as formula feeding was standard practice in the NICU and there was little or no time for a prelacteal feed before admission. After removing these subjects, a power analysis for the sample size of 682 was performed, using Gpower for the outcomes "delayed initiation of breastfeeding" and "formula given in hospital," which have a low prevalence of event. The power analysis confirmed that the study achieved at least 95% power.
The association between explanatory variables and the outcome variables were investigated initially, using univariable logistic regression analysis. To reduce the potential for residual confounding, 31 explanatory variables with a P value of ≤ 0.20 were entered into a multivariable logistic regression to identify those variables independently associated with each of the outcomes. With respect to the initiation of breastfeeding, the majority (83.7%) of mothers who delivered vaginally initiated breastfeeding within 1 hour after birth, however very few of those who delivered their baby by cesarean (elective: 12.9%; emergency: 7.4%) did so. These small numbers introduced a small-cases (also called rare events) bias and caused a computational problem statistically with the maximum likelihood estimation used in the logistic regressions analyses. 32 This further introduced an estimation problem particularly in the multivariable logistic regression analyses, resulting in a wide 95% confidence interval (CI) for delivery method. Several methods are available to deal with the small-cases bias, but the Firth method 33 stands as a standard practical remedy to reduce small-cases bias in maximum likelihood estimation and hence narrow the corresponding 95% CI. In addition, the Firth method is available in commercial software such as Stata and hence was used in this analysis for the "delayed initiation of breastfeeding" and "formula given in hospital outcomes" which were affected by this bias. The forward selection method was applied in the multivariable analysis to obtain a parsimonious model and only variables with a P value of less than 0.05 were retained in the final models. The model fit was assessed by the likelihood ratio test. Results are presented as unadjusted and adjusted odds ratios (OR) with 95% CI. Data were analyzed using IBM SPSS Statistics for Windows, version 24.0 (released 2013, IBM Corp., Armonk, NY, USA). Firth logistic regression analysis was performed using Stata version 14.1 (StataCorp LP, College Station, TX, USA). The study was approved by the Curtin University Human Research Ethics Committee (#31/2014) and the Local Research Ethics Committee of the Shiraz University of Medical Sciences (#209/2014). All mothers received verbal and written study information, provided signed informed consent, and were advised that their participation was voluntary and they could decline to participate, or withdraw at any time, without prejudicing their care.
| RESULTS
In total, 1,571 mothers were assessed for eligibility, of whom 19 eligible women declined to participate and 852 failed to meet one or more of the inclusion criteria, with the majority of these living outside Shiraz (n = 394) or having a baby admitted to NICU for more than 72 hours (n = 304) ( Figure 1 ). Of the 700 mothers (97.3% of eligible women) who agreed to participate in the study, the majority were younger than 30 years old (59.3%), educated to high school or above (79.7%), unemployed before pregnancy (82.1%), primiparous (54.6%), had a prepregnancy BMI of less than 25 kg/m 2 (58.3%) and a fasting plasma glucose before delivery of less than 92 mg/dL (60.7%), had delivered by cesarean (70.1%), did not experience skin-to-skin contact (83.3%) or attend antenatal classes (87.9%), but had been assisted with breastfeeding positioning and attachment on the maternity ward (73.3%) ( Table 1 ). In total, 690 (98.6%) mothers initiated breastfeeding. While 74.3% of infants were receiving breastmilk only when discharged, less than one-third (29.9%) had been exclusively breastfed since birth, as almost two-thirds of infants (65.4%) received prelacteal feeds, with 40.8% receiving a traditional herbal preparation or animal butter as their first feed, and just over one-third (34.9%) were given formula at some time during their hospital stay. Only 34.6% of infants received colostrum as their first food and only one-third (32.2%) were breastfed within 1 hour of birth (Table 2) .
| Determinants of delayed initiation of breastfeeding
The univariable analysis revealed several significant associations between maternal characteristics and delayed breastfeeding. Compared with university educated women, less educated mothers were more likely to have experienced delayed initiation of breastfeeding, as were mothers who had delivered by cesarean, were overweight or obese before pregnancy, did not experience skin-to-skin contact or attend antenatal classes (Table S1 ). 
| Determinants of use of traditional prelacteal foods
The univariable analysis revealed that infants were more likely to have received traditional prelacteal foods if their mothers had not attended high school or university, had delivered by cesarean, and had not experienced skin-to-skin contact after delivery. 
| Determinants of infant formula use in hospital
The univariable analysis indicated that infants were more likely to receive formula during the hospital stay if they Adjusted using the Firth procedure for maternal education, employment, parity, prepregnancy BMI, delivery method, skin-to-skin contact, attendance at antenatal class, assisted with positioning and attachment, time to first breastfeed, infant sex, and birthweight.
weighed 3500 g or more, had been delivered by cesarean, had not experienced early skin-to-skin contact or been breastfed within the first hour of delivery. 
| DISCUSSION
The initiation of breastfeeding was near universal in this study, and marginally higher than the national rate of 97.4% reported for 2010/2011. 9 While four of the five hospitals in this study were reportedly BFHI designated, Steps 4 and 6 of the 10 Steps to Successful Breastfeeding 13 were not widely practiced. 19 As a result, less than one-third of newborns were breastfed exclusively during their hospital stay (Step 6), with the majority having received a prelacteal feed and/or formula, and only one-third of mothers initiated breastfeeding within the first hour of delivery (Step 4). An early study in Tehran in 1990 reported that only 6% of infants were breastfed within 5 hours of birth. 34 The results of this and a more recent study in Tehran, which reported that 43.5% of infants were breastfed within the first hour of birth, 20 suggest an improvement in the timely initiation of breastfeeding. Nevertheless, the proportion of infants breastfed within 1 hour of birth was still well below international recommendations. 29 Low rates of timely initiation of breastfeeding are common in other Middle Eastern countries. [21] [22] [23] 25 Consequently, prelacteal feeding is also commonly practiced in the Middle East, as was evident in this study with only one-third of infants receiving colostrum as their first food. In some cultures colostrum is perceived to be indigestible or pus-like and is traditionally withheld from the newborn. 35 High rates of prelacteal feeding have been reported in neighboring Kuwait where four in every five infants received a prelacteal feed, usually in the form of formula. 21 In contrast in this study, only one in every five infants received formula as their first feed but two in every five received a traditional prelacteal feed, mainly in the form of herbal preparations. Traditional foods of this kind are either used as prelacteal feeds or neonatal supplements in the widely held belief that they soften stools and improve jaundice. 36 The practice of feeding traditional prelacteal feeds, as opposed to prelacteal formula, appears to be more common in Iran than in other high-income Middle Eastern countries 4, 21 In this study, the risk of feeding traditional prelacteal feeds was almost three times higher amongst the least educated women compared with university educated women. This association has been reported in other countries where prelacteal feeding is traditionally practiced. 37, 38 While the reason for giving prelacteal feeds was not investigated in this study, Egyptian women cited tradition/convention and acting on the advice of their mother or mother-in law as being their primary reasons for giving prelacteal feeds. 37 Highly educated mothers may be better informed about the importance of colostrum and the inherent dangers of prelacteal feeding, making them less susceptible to the influence of cultural beliefs and traditional values. In this study, one-third of breastfed infants received formula either as a prelacteal or supplemental feed while in hospital. While this is a matter of concern, it does reflect an improvement on an earlier Iranian study in 1990 which reported that 68% of neonates received formula while still in hospital. 34 Again the practice of giving infants formula in hospital is common in other Middle Eastern countries such as Lebanon, where 28.2% of infants were given formula as their first food, 6 while 43% of Jordanian infants 24 and 76.4% of Kuwaiti newborn infants 21 received formula during their hospital stay. This widespread use of infant formula in hospitals when not medically indicated, legitimizes and normalizes the use of formula, and is a likely contributor to the rapid growth in formula sales in the Middle East.
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The delivery method was strongly associated with all of the feeding practices investigated. Consistent with this study, other studies have reported that women who delivered by cesarean experienced a significant delay in initiating breastfeeding. 25, 39, 40 Prolonged separation from the infant and difficulties in positioning the infant to breastfeed after a cesarean may result in infants being offered food and drinks other than breastmilk. 41 In this and other studies, 42, 43 infants delivered by cesarean were more likely to receive formula than were infants delivered vaginally. While a cesarean delivery is recognized as a persistent barrier to early initiation of breastfeeding, 39 it is not in itself a medically valid reason to delay breastfeeding or to give an infant formula, and immediate skin-to-skin contact and initiation of breastfeeding is feasible after a cesarean with local anesthesia. 44 Conversely, in this study being delivered by cesarean reduced an infant's risk of receiving traditional foods as their first feed. In Iran, after a cesarean, women are closely monitored by staff, and relatives have restricted visiting access in the early postpartum period, thereby limiting their ability to offer the newborn these traditional first foods. However, relatives have greater access to mothers and infants immediately after a vaginal delivery, as they are not as closely supervised by staff.
Iran has one of the highest rates of cesarean delivery in the world 45 which is substantially higher than the acceptable rate of 10%-15% of deliveries. 46 This is recognized as being a complex and multidimensional health care problem, requiring a multistrategy solution. 47 To this effect, the Iranian Ministry of Health has implemented the Promotion of Natural Childbirth Program, which has started to have a modest effect of reducing the rate of cesarean deliveries. 47 Nevertheless, rates are unlikely to fall markedly in the near future and therefore, to avoid the negative feeding consequences associated with cesareans, Iranian maternity hospitals should have clear postoperative breastfeeding care plans for women who undergo a cesarean which are strongly supported and implemented by all levels of hospital management and staff. 39 Independent of delivery method, this study found that neonates who did not experience skin-to-skin contact after delivery were significantly more likely to experience delayed initiation of breastfeeding, and receive traditional prelacteal foods or formula in hospital, than those who experienced skin-to-skin contact. This finding is consistent with other studies, which have shown that early and continuous skinto-skin contact affects positively on breastfeeding outcomes in the early postpartum period and beyond. 13, 48 Skin-to-skin contact promotes successful breastfeeding outcomes by providing sensory experiences of touch, warmth, and odor, and promoting the release of oxytocin which promotes milk letdown and decreases maternal anxiety. 48 The provision of formula in hospital was associated with birthweight and the odds of receiving formula in hospital among lighter infants (2500-2999 g and 3000-3499 g) was around half that for those with a birthweight of 3500 g or more. Perceived breastmilk insufficiency is a worldwide phenomenon, 49 and mothers, and even staff, may perceive that women have insufficient breastmilk to meet the nutritional needs of heavier infants, particularly in the early postpartum period while they are waiting for their milk to "come in." Iran has the greatest number of BFHI designated hospitals amongst Middle Eastern countries and in 2016, 65.9% of facilities were Baby-Friendly designated. 18 However, the low adherence to the BFHI Steps in the maternity hospitals in this study, 19 including four which identified as BFHI designated, raises concerns over the veracity of the BFHI accreditation scheme in Iran.
A recent global review of the BFHI revealed that many facilities have difficulty sustaining the changes that they made to policies and procedures to achieve "Baby-Friendly" designation. 13 The review identified a tendency to drift back into old practices, especially when there is no regular monitoring system in place. 13 This appears to be the case for hospitals in this study, and the integrity of the BFHI accreditation and monitoring system in Iran warrants further investigation.
The primary limitation of this study is that both the explanatory and outcome variables were based on maternal self-report. Consequently, the results reflect the care that a mother perceived she received and not necessarily the care she received. 16 Mothers were recruited only from maternity hospitals in Shiraz, and the findings therefore are not necessarily generalizable to all of Iran or other Middle Eastern countries. A further limitation is that the underlying reasons for delayed initiation of breastfeeding, formula use, and provision of traditional prelacteal foods were not investigated. It is recommended that further qualitative research among mothers and staff be undertaken to fully explore the reasons for these practices.
| Conclusions
While breastfeeding is a cultural norm among Iranian mothers, few mothers exclusively breastfeed their infants from birth. This study found that for the majority of neonates, the initiation of breastfeeding was delayed, and they received traditional prelacteal foods and/or formula in hospital. Mothers should be supported to initiate breastfeeding within the first hour of delivery and discouraged from giving any food or fluids other than breastmilk, unless medically indicated. Hospitals should review their maternity care practices and early skin-to-skin contact should be routinely practiced and there should be clear breastfeeding care plans for women who deliver by cesarean delivery.
ORCID
Mahnaz Zarshenas
http://orcid.org/0000-0002-9536-0767
